We performed a retrospective analysis to evaluate the survival on first line biologic drug of rheumatoid arthritis (RA) patients with potential occult HBV infection (pOBI). We analysed longitudinal data of 486 consecutive RA patients starting a first biological drug in a time frame from 1 st January 2008 to 31 st December 2014. Demographic and disease related characteristics were collected at baseline and at the last observation visit. Baseline serological markers of HBV infection and causes of treatment discontinuation were also recorded. Primary endpoint was the influence of pOBI on drug survival, estimated by Kaplan-Meier life table analysis. Estimates hazard ratios (HRs) of drug discontinuation, adjusted for disease characteristics, biological drug class and HBcAb status were computed by Cox-regression models. The retention rate was significantly lower in pOBI positive patients (58.2%) when compared to pOBI negative ones (67.8%) and this data was confirmed also when only discontinuation due to ineffectiveness was considered (pOBI positive 66.4% vs pOBI negative 75.3%, long rank 7.93, p=0.005). Cox regression models showed a significant association between HBcAb-neg (HR 0.58, 0.41-0.84), higher ESR-DAS28 at baseline (HR 1.07, 1.03-1.11) or RF/ACPA-neg (HR 1.46, 1.04-2.06) and drug discontinuation. Occult HBV infection seems to influence negatively the effectiveness of biological therapies in RA patients.
n INTRODUCTION N owadays biologic therapies play a pivotal role in the management of patients with rheumatoid arthritis (RA) and according to current EULAR recommendations seven biologic drugs are approved for administration to RA patients who are inadequate responders to methotrexate (1) : five tumour necrosis factor alpha (TNF-α) inhibitors (infliximab, etanercept, adalimumab, golimumab, certolizumab), one humanized monoclonal antibody against interleukin 6 (IL-6) receptor (tocilizumab), and one soluble CTLA4-Fc fusion protein (abatacept). The immunosuppressive effects of these drugs made it mandatory to screen the patients for possible reactivation of latent infections, such as hepatitis B virus (HBV) (2, 3) . In the haematological field, due to high risk of HBV reactivation, great emphasis was given to patients with occult HBV infection (OBI), defined by the presence of HBV-DNA in the liver associated with the absence of hepatitis B surface antigen (HBsAg) in serum. Since liver biopsy is not routinely performed, potential OBI (pOBI) may be suspected when 
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hepatitis B core antibody (HBcAb), with or without hepatitis B surface antibody (HbsAb) and without HBV DNA overt replication, is detected (4) . However, some studies downgraded these concerns by demonstrating a good safety profile of biologic DMARDs (bDMARDs) in OBI patients treated for rheumatic diseases (5, 6) . Recently, this issue was confirmed by the Italian consensus Guidelines for the management of HBV infections in patients with RA, which encourages monitoring of HbsAg in RA patients treated with biologic therapies, without need for universal prophylaxis to prevent HBV reactivation (3). However, whether the status of occult HBV infection (OBI) may influence the clinical response to bDMARDs in RA patients has never been investigated. In real-world settings, a benchmark for the effectiveness and safety of a treatment is the time of its persistence on therapy. The aim of this study was to evaluate whether pOBI should impact the drug survival on first line bDMARD of RA patients from Biologic Apulian Registry (BIOPURE).
n MATERIALS AND METHODS
This was a retrospective multicentric observational study collecting data from patients affected with RA treated with biologic therapies from 9 Apulian rheumatologic centres and recorded in the BI-OPURE. Data n RESULTS
We studied a total of 486 patients who started a first biologic drug due to active RA despite adequate treatment with conventional 
n DISCUSSION AND CONCLUSIONS
HBV infection affects nearly 278 million people worldwide (9) . In our cohort we found a prevalence of 22.6% pOBI, which can be considered high. Currently, the exact prevalence of HBcAb positivity in the Puglia region is unknown, but other studies in southern Italy, regarding patients with Non-Hodgkin Lymphoma or psoriasis (10, 11) , have reported similar high prevalence of pOBI. Moreover, the old age of our cohort may have selected patients with prior higher risk of HBV infection. For this reason, in our daily practice it is frequent to come across patients with positive HBV serology, and some concerns for reactivation of OBI may rise when a bDMARD treatment is commenced. However, numerous studies have shown a good safety profile for various bDMARD drugs in RA patients with OBI (5, 6, (12) (13) (14) and global prophylaxis is not recommended for these patients. Only OBI patients treated with Rituximab seem to have a higher risk of HBV reactivations (15) , but this drug is not currently approved in first line therapy for RA and it was not considered in our study. A good safety profile has been also confirmed among our patients. We found 9 pOBI patients who stopped therapy on ac- 
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count of an adverse event and nobody had HBV reactivation as cause of discontinuation. However, the aim of our study was different from other studies involving OBI patients. We wished to evaluate whether exposure to OBI might influence the effectiveness of first bDMARD therapy in RA patients, and we showed that pOBI positive RA patients had a significantly less drug survival rate than pOBI negative RA ones. Surprisingly, this was not due to an increase in adverse events, but to an impairment in clinical response to drug survival by effectiveness, which definitely decreased in pOBI positive RA patients. Baseline OBI status can also predict the persistence of treatment on first bDMARD as multivariate Cox regression analysis showed that pOBI negative RA patients had 42% less chance of discontinuing the therapy. Independently, RF/ ACPA negativity and higher ESR-DAS28 values were positively associated with bD-MARD discontinuation. To our knowledge, there are no studies in the literature that evaluate the status of OBI as a possible predictor of drug discontinuation. HBV DNA detection in the liver with concomitant absence of serum HBsAg is defined as OBI (4), which is not a silent status and the host's immunological factors are involved in the immune surveillance to inhibit HBV reactivation (16) . The main players in controlling infections are CD4 and CD8 lymphocytes, which persist for several years after primary infection resolution as memory cells. An explanation of OBI can be given by the virus's ability, having entered the liver, to synthesize small amounts of antigens able to maintain a specific anti-HBV response over time (17) . TNFα seems to play a primary role during HBV infection, inhibiting viral replication as shown in mice models (18) . Also IL-6 may play a pivotal role during HBV infection, although literature studies are contradictory. IL-6 production is certainly upregulated in patients with chronic HBV infection (19, 20) , but while some studies showed how IL-6 can suppress HBV replication in the HBV replicating cell line (21), other studies underlined its possible role in HBV related hepatocarcinogenesis (22, 23) . The relation between HBV infection and CTLA-4 is less known. Only one experimental study highlighted that CTLA-4 reduction by RNA interference mechanism in chronic HBV patients led to INF-γ secretions via TH1/TH2 response (24) . In this complex scenario, in which numerous cytokines and cellular act, we cannot rule out the possibility that OBI patients may experience an impaired clinical response due to this OBI-related immune activation state. Interestingly, OBI status is not the only factor that might influence the clinical response to bDMARD without a plausible reason. Indeed, this is also the case with smoking, and large studies have shown that smoking predicted TNF inhibitor discontinuation by ineffectiveness, even though the true underlying mechanism was not clarified (25) (26) (27) (28) (29) . Likewise, female gender is another example of an unknown confounding factor associated with poor outcome and bDMARD discontinuation in RA population (25, 28, 30) . Consistently with the literature, our study confirms that seronegative RA and patients with higher ESR-DAS28 at baseline have higher risk of discontinuing bDMARDs (31) (32) (33) . It is worth noting that pOBI patients were more frequently treated with non-TNFi, suggesting that rheumatologists should show some caution when dealing with OBI RA patients. Tocilizumab and Abatacept are deemed to have a safer profile in OBI patients and perhaps this may influence clinician's choices (5, 13, 34, 35) . Also MTX was less frequently given to pOBI RA patients suggesting that, even though numerous studies and recommendations indicate a positive safety profile for MTX (3, 15, 36) , rheumatologists should still be cautious when dealing with these patients. However, multivariate Cox regression analysis did not show an association between MTX intake and drug survival for our patients. Some drawbacks of our study need to be underlined. This was a multi-centre retrospective analysis of longitudinal data and some unknown biases may have been left out. Furthermore, we did not analyse the In conclusion, our study provides preliminary evidence that pOBI status may predict a poor clinical outcome in naïve-biologic RA patients starting a bDMARD in reallife settings. The reason for these findings remains to be discovered. Further studies on larger cohorts will be needed to confirm these data, to assess a possible specific bD-MARD related effect, and to decipher its possible biological significance.
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